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EFFECTS OF FEEDER DESIGN ON GROWTH PERFORMANCE AND CARCASS
Summary
Two experiments were conducted to compare the effects of feeder design (conventional dry vs. wet-dry feeder) on finishing pig performance. In Exp. 1, 1,186 pigs (PIC 337 × 1050) were used in a 69-d experiment. Pigs were weighed (avg. 70.8 lb) and allotted to 1 of 2 feeder types in a completely randomized design. There were 22 pens per feeder type with 26 to 28 pigs per pen. All pigs were fed the same dietary sequence in 4 phases (d 0 to 10, 10 to 28, 28 to 50, and 50 to 69). Overall (d 0 to 69), pigs using the wet-dry feeder had greater (P < 0.001) ADG, ADFI, and final weight compared with pigs using the conventional dry feeder. In Exp. 2, 1,236 pigs (PIC 337 × 1050) were used in a 104-d experiment. Pigs were weighed (avg. 63.2 lb) and allotted to 1 of the 2 feeder types in a completely randomized design. There were 23 pens per feeder type with 25 to 28 pigs per pen. All pigs were fed the same feed budget (diet 1 = 59 lb/pig, diet 2 = 88 lb/pig, diet 3 = 121 lb/pig, and diet 4 = 130 lb/pig). On d 84, the 3 largest pigs per pen were marketed. Afterward, all remaining pigs were fed a fifth dietary phase containing Paylean until d 104. Carcass measurements were obtained after pigs were transported to a commercial abattoir on d 104. Overall (d 0 to 104), pigs using the wet-dry feeder had greater (P < 0.001) ADG, ADFI, and final weight compared with those using the conventional dry feeder. However, pigs using the wet-dry feeder had poorer F/G and increased feed cost per pig (P < 0.002) than pigs using the conventional dry feeder. Carcass yield, fat free lean index, premium per pig, and live value/cwt were increased, whereas average back fat depth was decreased (P < 0.03) for pigs using the conventional dry feeder compared with pigs using the wet-dry feeder. The combination of these effects resulted in a numerically lower net income per pig for pigs fed with the wet-dry feeder. These experiments demonstrate that growth performance of finishing pigs was improved with a wet-dry feeder compared with a conventional dry feeder. However, because carcasses of pigs fed with a wet-dry feeder yielded less and were fatter, more research is required to understand the dynamics among feeder design, feed intake, and economic return.
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Introduction
Because finishing feed costs represent roughly 50% of the cost of production, swine producers are continually evaluating technologies that may improve the growth performance of finishing pigs and reduce feed cost per pound of gain. Additionally, increasing costs associated with waste handling provide an incentive to reduce water usage (slurry volume). Previous research at Kansas State University (KSU) has demonstrated that using a wet-dry feeder may improve the growth rate and feed efficiency and reduce water disappearance of finishing pigs. These previous studies evaluated the differences between a wet-dry feeder and a conventional dry feeder with water provided separately via a nipple waterer. However, studies comparing the effects of various feeder designs on the growth performance of finishing pigs in a modern, commercial finishing facility are scarce. Many barns are now equipped with feeders that present dry feed to the pigs with some sort of cup or trough located in close (horizontal) proximity as a water source. With a wet-dry feeder, the water is provided by a nipple in the feed pan. Therefore, the objective of this research was to determine whether use of a wet-dry feeder would improve performance and profitability of finishing pigs housed in commercial conditions.
Procedures
Procedures used in the experiment were approved by the KSU Institutional Animal Care and Use Committee. The experiment was conducted in a commercial research finishing facility in southwest Minnesota. The facility was double curtain sided with pit fans for minimum ventilation and completely slatted flooring over a deep pit for manure storage. Individual pens were 10 × 18 ft. Half of the pens were equipped with a single 60-in.-wide, 5-hole conventional dry feeder (STACO, Inc., Schaefferstown, PA) and 1 cup waterer in each pen (Figure 1 ). The remaining pens were each equipped with a double-sided wet-dry feeder (Crystal Springs, GroMaster, Inc., Omaha, NE) with a 15-in. feeder opening on both sides that provided access to feed and water ( Figure 2 ).
Although the pens equipped with a wetdry feeder contained a cup waterer (Figure 2 ), waterers were shut off during the experiments. Therefore, the only source of water for pigs in these pens was through the wet-dry feeder. In addition, water was delivered to all of the pens of each feeder type independently, and each of the 2 water lines was equipped with a single water meter to monitor total daily water disappearance for each feeder type.
In Exp. 1, 1,186 pigs were weighed and allotted to the 2 feeder types. There were 22 pens per treatment. Each pen contained 26 to 28 pigs with the average number of gilts and barrows per pen and initial weight (70.8 lb) balanced across treatments. All pigs were fed the same sequence of diets with 4 dietary phases (d 0 to 10, 10 to 28, 28 to 50, and 50 to 69; Table 1 ). On d 14, 28, 42, 56, and 69, pigs were weighed and feed disappearance was measured to determine ADG, ADFI, and F/G. This experiment was conducted from December 20, 2007 , to February 27, 2008 In Exp. 2, 1,236 pigs were weighed and allotted to the 2 feeder types. There were 23 pens per treatment. Each pen contained 25 to 28 pigs with the average number of gilts and barrows per pen and initial weight (63.2 lb) balanced across treatments. Unlike Exp. 1, all pigs were fed by using a feed budget (diet 1 = 59 lb/pig, diet 2 = 88 lb/pig, diet 3 = 121 lb/pig, and diet 4 = 130 lb/pig; Table 2 ). On d 84, the 3 largest pigs per pen were marketed. Afterward, all the remaining pigs were fed a fifth diet containing Paylean (Elanco Animal Health, Indianapolis IN) until d 104. On d 0, 14, 28, 42, 56, 70, 84 , and 104, pigs were weighed and feed disappearance was measured to determine ADG, ADFI, and F/G. After transportation to a commercial abattoir on d 104, carcass measurements were obtained from 494 of the remaining pigs (11 pens per feeder type). Total feed cost per pig and total revenue per pig were determined, and an initial pig cost ($50/pig) and facility and labor cost ($10.40/pig) were also used to determine net income per pig. This experiment was conducted from April 8, 2008 , to July 21, 2008 Data were analyzed as a completely randomized design by using the PROC MIXED procedure of SAS with pen as the experimental unit.
Results
In Exp. 1, overall (d 0 to 69) ADG, ADFI, and final weight were greater (P < 0.001) for pigs fed using a wet-dry feeder than for those fed using the conventional dry feeder (Table  3 ). Feed efficiency was not different between pigs fed with either feeder type. Water usage per pig averaged 1.38 and 1.44 gal/d for pigs fed using the conventional dry feeder and wetdry feeder, respectively. In Exp. 2, overall (d 0 to 104) ADG, ADFI, and final weight were increased (P < 0.001), but F/G was poorer (P < 0.002) for pigs fed using the wet-dry feeders (Table 4) . Water usage per pig averaged 1.68 and 1.48 gal/d for pigs fed using the conventional dry feeder and wet-dry feeder, respectively. At the conclusion of the study, pigs were marketed and carcass data were obtained from 494 of the pigs (11 pens per feeder type, Table   5 ). Hot carcass weight tended (P < 0.06) to be greater for pigs fed using the wet-dry feeders; however, carcass yield, fat free lean index, premium per pig, and live value per cwt were decreased (P < 0.03). Average backfat depth was also greater (P < 0.002) for pigs fed using wet-dry feeders. The combination of these responses resulted in a similar total revenue per pig, although total revenue for pigs fed with wet-dry feeders was numerically greater than for those fed using the conventional dry feeder. Because pigs fed with wet-dry feeders grew faster, they also consumed more feed and had a greater (P < 0.001) feed cost per pig than those fed using the conventional dry feeder. Therefore, the net income per pig was numerically greater for pigs fed using the conventional dry feeders.
In
conclusion, these experiments demonstrate that growth performance is improved when pigs are offered feed and water ad libitum via a wet-dry feeder rather than a conventional dry feeder and drinker bowl. Because carcasses of pigs fed with a wet-dry feeder yielded less and were fatter, the use of wet-dry feeders may not be justified with some carcass incentive programs. More research is required to understand the reason for the decreased yield of pigs fed with the wet-dry feeders and to further determine the effect of feeder type on economic return to different production systems. Note that the cup waterer was shut off so the only source of water was through the feeder. 
